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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compound 
useful as an optical and electronic functional material 
having small physical, photochemical and electrochemical 
changes, capable of obtaining an organic 
electroluminescent element having high reliability and 
luminous efficacy and various luminescent colors. 
SOLUTION: This compound is a derivative of phenyl 
anthracene expressed by formula: A1-L-A2 [A1 and A2 
are each a mono(ortho-substituted phenyl) anthryl or di 
(ortho-substituted phenyl)anthryl; L is a single bond or a 
divalent bonding group], preferably, a compound 
expressed by formula (Ar1 -Ar4 are each H, aryl, a 
heterocyclic aryl or the like; R1 and R2 are each an alkyl, 
aryl, aryl ether or the like; r1 and r2 are each 0 or 1-3; 
R3 is an alkyl or aryl; r3 is 0 or 1-3; L1 is a single bond, 
arylene or the like). The abovementioned compound is 
obtained by coupling, etc., a halogenated aryl anthracene 
compound with Ni(cod)2 (cod is 1,5-cyclooctadiene). 
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No. Ar, Ar 2 Ar 3 Ar 4 R 13 R 14 R 15 r 23 Rg4 r,,,. ^ 

1-1 -Ph -H -Ph -H — H -H -H — H — H -H — H -H 

1-2 -Ph -H -Ph -H -Ph -H -H -Ph — H -H — H -H 

1-3 -P h — H -Ph — H -H -Ph - H -H -Ph -H -H -H 

1-4 -Ph H -Ph -H -H -H -Ph -H -H -Ph -H -H 

1-5 -Ph - H -Ph -H -Me -H -H -Me — H -H -H -H 

1-6 -Ph -H -Ph -H -H -Me - H -H -Me -H — H -H 

1.7 - Ph _h - Ph _h — H -H -Me -H _ H -Me — H — H 

1-8 -Ph -H -Ph — H -H -OPh _H - H -OPh _ H _ H -H 

1-9 -Ph _h -Ph -H -H -OWe _ H - H -OMe - H — H -H 

1-10 -Ph -H -Ph — H -H -Q-MB -H -H-Q-Me - H -H -H 

1.11 - Ph ~H _p h -H -H _p. Bph -H — H _p. Bph _ H _ H _ H 

1-12 -Ph -H -Ph — H -H -m-Bph -H -H -m-Bph -H — H -H 

1-13 -Ph — H -Ph -H — H -o-Bph - H — H -o-Bph — H -H -H 

1-14 -Ph - H -Ph -H -H -NPhj -H -H -NPh 2 -H -H -H 

1-15 -Ph -H -Ph -H -H -N(Toly) 2 — H — H -N(Toly) 2 -H — H -H 

1-16 - Ph -h -Ph -H -H -H -H "H -H -H 

1-17 -Ph- -H -Ph _H -H -H -H^-©-H -H -H 

[0044] [^3] 



:(8) 000-34469 1 (P2000-(c91 

No. Arj Ar 2 Ar 3 Ar 4 R 13 R 14 R 15 R 23 R 24 R 25 R 32-37 R 42»47 

M8 — Ph — Ph — Ph — Ph -H -H — H -H — H -H — H -H 

1-19 -Ph -Ph — Ph -Ph — Ph -H -H — Ph -H -H -H -H 

1-20 -Ph -Ph -Ph -Ph -H -Ph -H -H -Ph -H -H -H 

1-21 -Ph -Ph -Ph -Ph -H -H -Ph -H -H -Ph -H H 

1-22 -Ph -Ph -Ph -Ph -Me -H -H -Me -H ~H -H -H 

1-23 -Ph -Ph -Ph — Ph -H -Me -H -H -Me -H -H -H 

1-24 -Ph -Ph -Ph -Ph -H -H -Me — H -H "Me — H -H 

1-25 -Ph -Ph -Ph -Ph — H -OPh -H -H -OPh -H -H -H 

1-26 — Ph — Ph — Ph — Ph — H -OMe — H — H -OMe -H — H — H 

1-27 -Ph -Ph -Ph -Ph -H -Q>-Me -H -©-Me -H -H -H -H 

1-28 -Ph -Ph -Ph — Ph — H -p-Bph -H -H -p-Bph -H -H -H 

1-29 — Ph — Ph — Ph — Ph — H — m-Bph — H — H -m-Bph — H — H — H 

V30 — Ph — Ph — Ph — Ph — H — o-Bph — H — H — o-Bph — H — H — H 

1-31 -Ph -Ph -Ph -Ph — H -NPh 2 -H -H -NPh 2 ™"H -H -H 

1-32 -Ph -Ph -Ph -Ph -H -N(Toly) 2 -H -H -N(Toly) 2 -H -H -H 

1-33 -Ph -Ph -Ph -Ph -H -H -H - H -H -H 

1-34 -Ph -Ph -Ph -Ph — H -H -H -H -H -H 

[0 04 5] 



f(9) 000-344691 ( P 2 0 0 0 -Wch$39 1 



No. A ri Ar 2 Ar 3 Ar< R 13 R 14 R 15 R 23 r 24 r 25 r 32 . 37 r 4JM7 



1-35 
1-36 
1-37 
1-38 
1-39 
1-40 
1-41 
1-42 
1-43 
1-44 
1-45 
1-46 
1-47 
1-48 

1-49 
1-50 
1-51 



[0046] 



—p-Bph — H 
— p-Bph — h 
— p-Bph — h 
— p-Bph — H 
-m-Bph -H 
-m-Bph — H 
— m-Bph — H 
-m-Bph — H 
— o-Bph — H 
—o-Bph -H 
— o-Bph — H 
—o-Bph — H 
—p-Bph -H 
—p-Bph _ H 

-p-Bph _H 
—p-Bph — H 
—p-Bph -H 



-p-Bph — H -H -H -H -H -H — H ~H -H 

-p-Bph — H -Ph -H — H -Ph -H -H -H -H 

—p-Bph — h — H -Ph -H -H -Ph — h — h -H 

-p-Bph -H -H -H -Ph -H ~H -Ph -H -H 

—m-Bph — H -H -H -H -H -H -H — H -H 

-m-Bph -H — Ph — H -H — Ph -H — H -H -H 

-m-Bph -H — H -Ph -H -H — Ph -H -H -H 

-m-Bph — H — H — h — Ph — H — H — Ph -H -H 

—O-Bph — H — H — H — H — H — H — H — H — H 

—o-Bph -H -Ph -H -H -Ph -H -H -H — H 

— o-Bph -H -H -Ph -H -H -Ph -H -H -H 

—o-Bph -h -H -H — Ph -H -H — Ph — H -H 

—p-Bph — H -H —o-Bph -H — H —o-Bph — H — H -H 

—p-Bph -H — H — NPh 2 -H — H -NPh 2 — H -H — H 

—p-Bph -H -H -N(Toly) 2 — H -H -N(Toly) 2 -H -H -H 



-p-Bph — h -H 
-p-Bph _h -H 



-H — H "^-©-H -H 



^32 ^33 ^42 R43 



[0047] 




— O-Bph 



-H 
— H 




(tLO) )00-344691 (P2 0 0 0-^09 1 



No 


An 


Ar 2 


Ar 3 


Ar 4 


^13 


R 14 


Ri5 


R 23 


R 24 


R 25 R32.37 




1-52 


— p-Bph 


—p-Bph 


—p-Bph 


—p-Bph 


— H 


-H 


-H 


-H 


— H 


-H 


-H 


-H 


1-53 


—p-Bph 


—p-Bph 


—p-Bph 


—p-Bph 


— Ph 


-H 


— H 


-Ph 


— H 


— H 


— H 


— H 


1-54 


— p-Bph 


-p-Bph 


-p-Bph 


—p-Bph 


— H 


-Ph 


-H 


-H 


— Ph 


n 


n 


-H 


1-55 


— p-Bph 


-p-Bph 


—p-Bph 


—p-Bph 


-H 


-H 


— Ph 


-H 


— H 


— Ph 


— H 


— H 


t-56 


—m-Bph 


—m-Bph 


—m-Bph 


—m-Bph 


-H 


— H 


— H 


-H 


-H 


-H 


— H 


— H 


-of 


— n-Bph 


—m-Bph 


—m-Bph 


—m-Bph 


-Ph 


— H 


-H 


-Ph 


-H 


-H 


— H 


— H 


•58 


— m-Bph 


—m-Bph 


—m-Bph 


—m-Bph 


-H 


-Ph 


— H 


-H 


-Ph 


— H 


— H 


— H 


-59 


—m-Bph 


—m-Bph 


—m-Bph 


—m-Bph 


— H 


-H 


-Ph 


-H 


— H 


rn 


u 

— H 


— H 


-60 


— o-Bph 


—o-Bph 


—o-Bph 


—o-Bph 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


-61 


— o-Bph 


— o-Bph 


—o-Bph 


—o-Bph 


-Ph 


-H 


-H 


-Ph 


— H 


-H 


— H 


— H 


•62 


-o-Bph 


—o-Bph 


—o-Bph 


—o-Bph 


— H 


— Ph 


— H 


-H 


-Ph 


— H 


— H 


— H 


-63 


— o-Bph 


—o-Bph 


—o-Bph 


— o-Bph 


— H 


— H 


— Ph 


— H 


-H 


— Ph 


— H 


-H 


-64 


-p-Bph 


—p-Bph 


—p-Bph 


-p-Bph 


— H • 


-o-Bph 


-H 


-H - 


-o-Bph 


— H 


-H 


-H 



•65 -p-Bph -p-Bph -p-Bph -p-Bph -H -NPh 2 -H -H -NPh 2 -H -H -H 
■66 -p-Bph -p-Bph -p-Bph -p-Bph -H-N<Toly) 2 ~H -H -N(Toly) 2 -H -H -H 




[0049] [*8] 



(tll))00-344691 (P2 0 0 0-WchAV9 1 



No. 


Af 1 




Ar 3 


Ar 4 


R 13 


R14 


Rl5 


R 23 


R 2 4 


R 25 


R 32-37 


R 42-4 


1-69 


-P-Tp 


-p-Tp 


— p-Tp 


-p-Tp 


-H 


— H 


-H 


— H 


— H 


-H 


— H 


— H 


1-70 


— p-Tp 


-H 


—P-Tp 


— H 


-H 


— H 


-H 


— H 


— H 


— H 


— H 


-H 


1-71 


-p-Tp 


— H 


—p-Tp 


-H 


-H 


— Ph 


-H 


— H 


-Ph 


-H 


-H 


-H 


1-72 


r 'P 


n 


— p-Tp 


— H 


— H 


-H 


-Ph 


-H 


-H 


-Ph 


-H 


-H 


1-73 


r 1 r 


u 

n 


p-rp 


— H 


— Ph 


— H 


-H 


— Ph 


— H 


-H 


-H 


-H 


1-74 


—p-Tp 


-CH 3 


— d-Td 


— CH* 


— H 


— H 


n 


i_i 

— n 


— H 


— H 


— H 


-H 


1-75 


— m-Tp 


—m-Tp 


—m-Tp 




— H 


— H 


— H 

n 


LJ 

n 


— n 


— H 


— H 


— H 


1-76 


— m-Tp 


— H 


—m-Tp 


— H 


— H 


— H 


u 

n 


ii 

n 


— H 


— H 


— H 


— H 


1-77 


— o-Tp • 


—o-Tp 


—o-Tp • 


—O-Tp 


— H 


— H 


— H 


— H 
n 


u 

n 


— n 


— H 


— H 


1-78 


— o-Tp 


-H 


— oTp 


— H 


-H 


— H 


— H 


— H 


— u 

n 


— n 


— H 


— H 


1-79 


— p.o-Tp 


-H 


— P,o-Tp 


-H 


— H 


— H 


— H 


— H 


— H 


LJ 

n 


— H 


— H 


1-80 


— o,p-Tp 


— H 




n 


— n 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


1-81 


— p,m-Tp 


— H 


— p,m-Tp 


-H 


-H 


— H 


-H 


— H 


— H 


-H 


-H 


— H 


1-82 


— m,p-Tp 


— H 


— m,p-Tp 


-H 


— H 


— H 


-H 


— H 


-H 


-H 


-H 


-H 


1-83 


— m.o-Tp 


— H 


— m,o-Tp 


-H 


-H 


— H 


— H 


-H 


-H 


-H 


— H 


-H 


1-84 


— o,m-Tp 


— H 


— o.m-Tp 


-H 


-H 


-H 


-H 


-H 


-H 


— H 


— H 


-H 












[0051] 





[ftl 0] 




R37 R36R47 a, 6 



(I 2 ) 100-34469 1 (P2000 -OSMftt 

No, Ar, Ar 2 Ar 3 Ar 4 R 13 R u R 15 R 23 R 24 R 25 r 42 ^ ? 
-Ph -H -Ph -H -H -H -H -H -H -H R 32 =Ph R 43 =Ph 



1-85 
1-86 

1-87 
1-88 



1-90 



1-96 



-Ph -H -Ph -H -H -H -H -H -H -H R 32 =Ph R 43 =Ph 

R 37 =Ph R 48 =Ph 

— Ph H — Ph -H -H -H -H — H -H -H R 32 =Ph R 43 =Ph 

R3€=Ph R47=Ph 

_ Ph -Ph -Ph -Ph — H -H -H -H -H -H R 32 =Ph R^Ph 



1-89 -Ph -Ph -Ph -Ph -H -H -H -H -H -H R 32 =Ph R 43 =Ph 

R 37 =Ph R46=Ph 

_ Ph _ Ph _ Ph -p h — H -H -H -H -H -H R 32 =Ph R43=Ph 

R 3 e=Ph R 47 =Ph 



1-91 -Ph -H -Ph — H 



-H -H -H -H -H -H R 32 =Me FU 3 =Me 



1 . 92 -Ph -H -Ph _h -H -H -H -H -H -H R 32 =Me R 43 =Me 

R 3 7=*Me R 46 =Me 

1-93 -Ph -H -Ph — H — H -H -H — H — H -H R 32 =Me R 43 =Me 

R 36 =Me R 47 =Me 

1-94 -Ph -Ph -Ph -Ph -H -H -H -H — H -H R 32 =Me R 43 =M* 

1.95 -Ph -Ph -Ph -Ph -H -H -H -H — H -H R^Me R 43 =Me 

R 37 =Me R 46 =Me 

-Ph -Ph -Ph -Ph -H -H -H — H -H -H R^Me R 43 =Me 

R3e=Me R 47 =Me 



[00 52] [ftl 1] 

^32 ,R 33 R42 f<43 —St 



R 23 Ar 3 f > f ^ An R 13 ^ 




R24 \=MJ — tHr R u _ _ -ds 

R25 Ar 4 ^_^ Q Ar 2 Rt5 _PS Z/V/ 

R37 R36R47 R46 

[0 0 5 3] [*12] 




(a 3) )00-34469 1 (P2OOO-0, 91 



No. 


An 


Ar 2 


Ar 3 


Ar 4 


R 13 


R 14 




R 23 


R 2 4 


R 25 


R 32-37 


R42-47 


1-97 


-St 


-H 


-St 


— H 


-H 


— H 


-H 


— H 


-H 


-H 


-H 


-H 


1-98 


-St 


-H 


-St 


— H 


— Ph 


— H 


— H 


-Ph 


-H 


-H 


— H 


-H 


1-99 


—St 


— H 


—St 


— H 


— H 


— Ph 


-H 


-H 


-Ph 


-Ph 


— H 


-H 


1 1 AA 


ot 


— H 


—St 


— H 


— H 


— H 


-Ph 


-H 


-H 


-H 


— H 


-H 


1 1 A1 


— ot 


— St 


—St 


—St 


— H 


— H 


-H 


-H 


-H 


— H 


-H 


— H 


1-102 


—St 


—St 


—St 


—St 


— Ph 


— M 


— H 


nu 

— Kn 


— H 


— H 


— H 


-H 


1-103 


-St 


—St 


—St 


—St 


u 

n 


rn 


n 


Li 

— H 


— Ph 


— H 


— H 


-H 


1-104 


—St 


—St 


— St 


—St 


n 


i_j 

n 


riu 

— rn 


— H 


— H 


— Ph 


— H 


— H 


1-105 


— St 


LI 


Of 


n 


— H 


— St 


— H 


— H 


-H 


—St 


-H 


-H 


1-106 


o* 


— St 


—St 


— St 


— H 


-St 


— H 


-H 


-St 


-H 


-H 


-H 


1-107 


—PS 


— H 


—PS 


-H 


-H 


-H 


— H 


-H 


-H 


-H 


-H 


-H 


1-108 


-PS 


—PS 


— PS 


-PS 


-H 


-H 


— H 


-H 


— H 


-H 


-H 


-H 


1-109 


-PS 


— H 


—PS 


-H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


-H 


1-110 


-DS 


-H 


-DS 


— H 


-H 


— H 


— H 


— H 


-H 


-H 


-H 


-H 


1-111 


-DS 


— DS 


-DS 


-DS 


-H 


-H 


— H 


— H 


— H 


— H 


— H 


-H 


1-112 


— DS 


-H 


— DS 


— H 


-H 


-Ph 


— H 


— H 


— Ph 


-H 


-H 


-H 



[00 54] 
[£133 



[0055] 
[£14] 



^32 R33 ^42^43 
«23 Ar 3 /^ f 




R 25 Ar A J 

R 37 R 36 ^47 ^4$ 




[00 58] 
[*1 73 



it 6) )00-34469 1 (P2000- 



R24- 



R56 R 57 

r 23 Ar 3 ^ y A ^ 



R13 

-R 14 



[0059] 



R25 Ar 4 \ } Ar 2 R 15 

pfV , R 63 
R 53 >— < 

R43 Ar 7 Ar 5 
R 45 Ar 8 ^ A Ar 5 

R 67 R66 



R33 
R34 

Ras 



No. 


An 


Ar 2 


Ar 3 


Ar 4 


Af 5 


Ar 6 


Ar 7 


Are 


2-1 


-Ph 


-H 


-Ph 


— H 


— Ph 


— H 


-Ph 


— H 


2-2 


— Ph 


— Ph 


— Ph 


— Ph 


— Ph 


— Ph 


— Ph 


— Ph 




Ph 

rn 


— ti 


rn 


— M 


— Hn 


— H 


— Ph 


— H 


2-4 


— -Ph 


— Ph 


— Ph 







— rn 


rn 


Dt-i 

— rn 


2-5 


— Ph 


— H 


— Ph 


— H 


— Ph 


— I~j 


— Ph 


j-j 


2-6 


— Ph 


— H 


— Ph 


— H 


— Ph 


— H 


— Ph 


— H 


2-7 


— Ph 


-H 


— Ph 


— H 


-Ph 


-H 


-Ph 


— H 


2-8 


-Ph 


-CH 3 


— Ph 


-CH 3 


— Ph 


-CH 3 


— Ph 


-CH 3 


2-9 


— Ph 


— H 


— Ph 


-H 


— Ph 


— H 


— Ph 


— H 


2-10 


-Ph 


— H 


-Ph 


-H 


-Ph 


-H 


— Ph 


— H 


2-11 


-p-Bph 


-H 


—p-Bph 


-H 


—p-Bph 


-H 


-p-Bph 


-H 


2-12 


-p-Bph 


—p-Bph 


-p-Bph 


-p-Bph 


—p-Bph 


—p-Bph 


—p-Bph 


-p-Bph 


2-13 


--p-Bph 


— H 


-p-Bph 


-H 


—p-Bph 


-H 


-p-Bph 


-H 


2-14 


-p-Bph 


p-Bph 


—p-Bph 


—p-Bph 


—p-Bph 


—p-Bph 


—p-Bph 


—p-Bph 


2-15 


-p-Bph 


— H 


—p-Bph 


-H 


—p-Bph 


— H 


—p-Bph 


-H 


2-16 


— p-Bph 


— H 


—p-Bph 


-H 


—p-Bph 


-H 


—p-Bph 


— H 


2-17 


— m-Bph 


-H 


— m-Bph 


— H 


—m-Bph 


-H 


—m-Bph 


— H 


2-18 


— m-Bph 


—m-Bph 


—m-Bph 


—m-Bph 


—m-Bph 


—m-Bph 


—m-Bph 


—m-Bph 


2-19 


— o-Bph 


— H 


—o-Bph 


-H 


—o-Bph 


-H 


— o-Bph 


— H 


2-20 


-o-Bph 


— o-Bph 


— o-Bph 


—o-Bph 


—o-Bph 


—o-Bph 


— o-Bph 


— o-Bph 



[0060] 
[HI 9] 




(a 7))00-344691 (P2 0 0 0-0. {9 1 

[006 1] 
[H2 0] 



Ar 5 R33 

" R 34 

^45 Ar 8 ^ ff Ar 5 R 35 
R 67 ^66 

Si 8cooo^ 

NO. R13 Rl4 Rl5 R23 R 24 



*25 R33 R34 R3S R43 R44 R45 R66-57 R 66-67 



2-1 -H — H -H -H -H 

2-2 -H -H -H -H -H 

2-3 -H -Ph -H -H -Ph 

2-4 -H -Ph — H ~H -Ph 

2-5 -H -H — Ph -H -H 

2.6 — Ph -H -H -Ph -H 

2-7 -H -CH 3 - H -H -CH 3 

2-8 -H -H — H -H -H 

2-9 — H — H -H -H -H 

2-10 — H -H — H -H -H 



-H — H 

— H -H 

-H -H 

— H -H 

— Ph — H 

— H — Ph 

-H -H 

-H -H 

-H — H 

-H -H 



-H — H ~H 

— H -H -H 

— Ph — H -H 

— Ph -H -H 

— H -Ph -H 

-H — H -Ph 

-CH 3 -H -H 

-H -H -H 

-H -H -H 

-H -H -H 



-H -H — H 

-H -H -H 

-Ph — H -H 

-Ph -H — H 

-H -Ph -H 

-H -H -H 

-CH 3 — H — H 

-H -H -H 

-H -H R 56 =Ph 

-H -H R^Ph 
R 57 =Ph 



-H 
-H 
-H 
— H 
-H 
-H 

-H 
-H 

R 66 =Ph 

R 66 »Ph 
R 67 -Ph 



2-11 


-H 


-H 




-H 


-H 


-H 


-H 


-H 


— H 


-H 


-H 


-H 


— H 


-H 


2-12 


-H 


-H 


-H 


— H 


-H 


-H 


-H 


-H 


— H 


-H 


-H 


-H 


-H 


— H 


2-13 


-H 


-Ph 


-H 


-H 


-Ph 


-H 


-H 


-Ph 


-H 


-H 


— Ph 


-H 


-H 


-H 


2-U 


-H 


-Ph 


-H 


-H 


— Ph 


-H 


— H 


— Ph 


— H 


-H 


— Ph 


-H 


-H 


-H 


2-15 


-H 


-H 


-Ph 


-H 


-H 


-Ph 


-H 


-H 


— Ph 


-H 


-H 


-Ph 


— H 


-H 


2-16 


-Ph 


-H 


— H 


-Ph 


~H 


-H 


-Ph 


-H 


-H 


-Ph 


-H 


-H 


-H 


-H 


2-17 


— H 


-H 


— H 


-H 


— H 


-H 


-H 


-H 


— H 


-H 


-H 


-H 


-H 


-H 


2-18 


-H 


-H 


-H 


-H 


-H 


-H 


~H 


-H 


-H 


-H 


-H 


— H 


-H 


— H 


2-19 


-H 


— H 


-H 


-H 


— H 


-H 


-H 


-H 


-H 


-H 


-H 


-H 


— H 


— H 


2-20 


-H 


-H 


-H 


-H 


-H 


-H 


-H 


-H 


-H 


-H 


-H 


-H 


— H 


— H 
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[0065] 
[£24] 



(SO) )00-34469 1 (P200 0-£a(-9 1 



No- Ar, Ar 2 Ar 3 Ar 4 R 13 r„ r 15 r 23 Rg4 ^ ^ R ^ 



3-1 -Ph 

3-2 -Ph 

3-3 -Ph 

3-4 -Ph 

3-5 -Ph 

3-6 — Ph 

3-7 -Ph 

3-8 -Ph 

3-9 — Ph 

3-10 — Ph 

3-11 -Ph 

3-12 — Ph 

3-13 — Ph 

3-14 -Ph 

3-15 — Ph 

3-16 -Ph 

3-17 -Ph 



-H -Ph -H 

-H -Ph -H 

-H -Ph — H 

-H -Ph -H 

-H -Ph -H 

-H -Ph — H 

-H -Ph — H 

~H -Ph -H 

-H -Ph -H 

-H -Ph -H 

-H ~Ph — H 

-H — Ph -H 

-H -Ph — H 

-H -Ph -H 

-H — Ph -H 
-H — Ph -H 
"H -Ph -H 



-H -H 
-Ph -H 

— H -Ph 

-H -H 
—Me — h 

-H -Me 

-H — H 

-H -OPh 

— H -OMe 

-H -0* Mg 
— H — p-Bph 
— H — m-Bph 
— H — o-Bph 
-H -NPh 2 
-H -N(Toly) 2 



-H -H — H -H -H -H 
-H -Ph -H -h -H -H 



-H -H -Ph - H -H 



-H ~ 



-H 



© -H -H 



-H 



-Ph -H -H -Ph -H -H 

-H -Me — h — H -H -H 

-H -H -Me — H -h -H 

-Me -H — H -Me — H -H 

-H -H -OPh — H — H -H 

-H -OMe — H -H -H 



H -H 



-H ~^-Me — H -H _ 

-H -H -P-Bph -H ~ H -H 

^ H — H -m-Bph — H — H — H 

— H — H — o-Bph — H — H — H 

-H -H -NPh 2 -H — H -H 

-H -H -N(Toly) 2 -H -H -H 

— H -H -^H^ -H — H -H 

^-H -H -H 




[0067] 
[H2 6] 



R47 R46 



1 ) )00-344691 (P2 0 0 0-SH0 9 1 



No. A^ Ar 2 Ar 3 Ar 4 



R 15 



123 



R 2 4 R25 ^32-37 ^42-47 



4-1 -Ph — H -Ph -H -H -H 

4-2 -Ph -H -Ph -H -Ph -H 

4-3 — Ph — H -Ph -H — H — Ph 

4-4 — Ph — H — Ph -H — H — H 

4-5 -Ph — H -Ph -H -Me -H 

4-6 -Ph -H -Ph -H -H -Me 

4-7 -Ph — H -Ph -H -H -H 

4-8 -Ph -H -Ph -H -H -OPh 

4-9 — Ph — H — Ph — H — H -OMe 

4-10 — Ph -H — Ph -H -H~C^-Me 

4-11 -Ph -H -Ph -H -H -p-Bph 

4-12 -Ph -H -Ph -H -H -m-Bph 

4-13 -Ph -H -Ph -H -H -O-Bph 

4-14 -Ph -H -Ph -H -H -NPh 2 

4-15 — Ph — H — Ph -H — H -N(Toly) 2 



4-16 -Ph -H — Ph -H -H 
4-17 — Ph — H — Ph — H — H 



-H -H — H — H -H -H 

— H — Ph -H — H — H — H 

-H -H -Ph -H -H -H 

-Ph -H — H — Ph — H -H 

-H -Me -H -H -H — H 

-H — H -Me -H -H -H 

-Me — H -H -Me — H — H 

-H -H —OPh -H -H -H 

— H -H -OMe -H — H — H 

— H -H -©-Me -H -H — H 

-H -H — p-Bph -H -H -H 

— H — H — m-Bph — H — H — H 

-H -H -o-Bph -H -H — H 

-H -H -NPh 2 -H -H -H 

-H -H -N(Toly) 2 -H — H -H 

— H — H "-©"^/^ -H — H — H 



[00 68] 
[*273 

?23 *?32 



2) -H -H 

[0069] 
[H28] 



£» -H -H -H 



R43 R13 



(£2))00-344691 (P2OOO-0+ tft 



No. tei Ar 2 Ar 3 Ar 4 R 13 R 14 R 1S R 23 R 24 R25 ^32-37 ^42-47 



5-1 

5-2 

5-3 

5-4 

5-5 

5-6 

5-7 

5-8 

5-9 

5-10 

5-11 

5-12 

5-13 

5-14 

5-15 

5-16 



[0070] 



-Ph — H 

-Ph -H 

-Ph -h 

-Ph -H 

-Ph -H 

-Ph — H 

-Ph — H 

-Ph — H 

-Ph -H 

-Ph — H 

-Ph -H 

-Ph -H 

-Ph — H 

-Ph — H 



5-17 — 



-Ph -H 

-Ph -H 

-Ph — H 

-Ph -H 

-Ph -H 

— Ph — H 

— Ph -H 

-Ph -H 

-Ph -H 

-Ph -H 

-Ph -H 

— Ph -H 

-Ph -h 

— Ph — H 



— Ph — H — Ph — H 



Ph -H 
Ph -H 



-Ph — H 
-Ph -H 



-H — H — H -H — H -H -H 

-Ph -H -H -Ph — H -H -H 

-H -Ph -H -H -Ph -H — H 

-H — H — Ph — H — H — Ph — H 

-Me — H — H -Me — H — H — H 

-H -Me — H — H -Me — H — H 

-H — H -Me -H — H -Me -H 

-H -OPh — H -H -OPh -H -H 

— H -OMe — H — H -OMe — H — H 

-H"©-Me -H -H— ©-Me — h -H 

— H — p-Bph — H — H —p-Bph — H — H 

-H — m-Bph — H — H — m-Bph — H — H 

— H — o-Bph — H — H — o-Bph — H — H 

— H — NPh 2 — H — H — NPh 2 — H — H 
-H -N(Toly) 2 -H — H -M(Toly) 2 — H -H 



-H 



-H 



-H -H ~ H - 



-H -H 



[H29] 



[0071] 




-H 



-H -H 



— H 
-H 
— H 
— H 
— H 
— H 
-H 
— H 
— H 
— H 
— H 
— H 
— H 
— H 
— H 

-H 
— H 



(S3) )00-34469 1 ( P 2 0 0 0 



No. 



An Ar 2 Ar 3 Ar 4 



^15 ^23 &24 



^25 R32-37 R 42-47 



6-1 -Ph -H -Ph — H — H — H 

6-2 -Ph -H -Ph -H — Ph — H 

6-3 -Ph — H -Ph -H -H -Ph 

6-4 -Ph -H — Ph -H -H -H 



-H -H -H 

— H — Ph — H 

— H -H -Ph 

-Ph -H — H 



-H -H -H 

~H -H -H 

— H -H -H 

-Ph -H — H 



6-5 -Ph — H -Ph -H -Me -H -H -Me — H -H -H -H 
6-6 -Ph -H -Ph -H -H -Me -H — H -Me -H -H -H 



6-7 — Ph — H — Ph — H 

6-8 -Ph -H -Ph -H 

6-9 — Ph — H — Ph -H 

6-10 -Ph -H -Ph -H - 



H -H -Me -H -H -Me 

H -OPh -H -H -OPh -H 

H -OMe -H — H — OMe — H 

H ~0" Me -H — H ~©-Me - H 



-H -H 

-H -H 

-H — H 

-H -H 



6-11 -Ph -H -Ph -H -H -p-Bph -H -H -p-Bph -H — H -H 

6-12 -Ph -H -Ph -H -H -m-Bph -H -H -m-Bph — H -H — H 

6-13 -Ph -H -Ph -H -H -o-Bph -H -H -o-Bph -H -H -H 

6-14 -Ph -H -Ph -H -H -NPh 2 -H -H -NPh 2 -H -H -H 



6-15 — Ph — H — Ph — H 
6-16 — Ph — h — Ph — H 
6-17 -Ph -H -Ph — H 



-H -N(Toly)2 ~H -H -N(ToJy) 2 -H -H -H 



-H 
-H 



5-©-H -H 



-H -H 
-H -H 



[0 0 7 2] ^WCT>7 ±-)VT>Y7*:yimWX*h 

£>v%3. ) (i. ( 1 ) '^y>tt.TV-)]sTyhy-k> 
ft-^lSr. Ni (cod) 2 (cod: 1, 5-y?n 

TU-^^^'U--v-;HbLN i C 1 2 (dppe) 
[ dp p e : ^'71-/1-7^X7 4 7I^>] s N i C 
1 2 (dppp) (dppp : y'7x-ll-7tX7^y 

Vyf-flUm. (2) *'nySTU-/Pi:^ny>"fb 

TV->vryh7*y{tii®>z, Pdg^fflut? 
nx^ryy^'-ri.^, ( 3) rybv^/y, ^y 
v"^/y. yx-iUTyxnyhKlit'Tyhvyt 
y 0 - ^ -;Hb L fc r U 1 L < (i U f- M\L I tz 7 U 

urn. mzx*)ftt>ti&. 

[00 7 3] ZcOXd^lxnhtltdt^mt. 7C»* 



ZZbtfX'Zl, 

[0074] *%.wco7 x-jury by Jzymmmt. 

4 0 0-2 0 0 OSS. §£>«i4 0 0~l 0 0 O^g 
OrSHMSrk^ 2 0 0-5 0 0°C<7)Klt*2:*L. 8 
0~2 5 0°C. ^ ^iCti 1 0 0-2 5 0°C. £<0£t>l,Z 
(il3 0-2 5 0°C. mzl 5 0-2 5 0°C^7X|k 

o wnx-mmix-h^tcr^ivy r xtmrn-wtx- 
izm-,xm.mti&. 

[0075] xmrnmiELm? ^ELm 

Tj th^o. ^fc<fcfcl*<0W«Wfc£ft*£ 
* L . 4*5t < 1 1> 1 MVWIM&toMitt&mik&fa 

■f. l§ll2l;:5*$*U#l»ELJjmi, Hffi 



(£4))00-344691 (P2000-.W 



2, *-/W±A«5i*S3, m^&AfiHll 
[0076] «ft«i s *-)Ut3£Vm?<7)&AMn. 

zv. mmzimth. m^-rnxmrnmaxv^- 

/i4±Afi«lJli;t SBjyitefflv^fc^co^fcA. m 

-fb^c7)*-^aAft3i«t^^(i«^?±A«iMSf^' 

SriSft-rtc, ^il^-^ftA«jIJiS^(iS^aA 

ii*-^f±AH3ilfe i t/i;fi±Afli*Jf <9 v ->-f 
fitlftft : 5r<TJ:v\ *-/W±A«5iIflfcJ;tX« 
^aAffiiUm. *K?ii\zi$\\x , aAJSffifciol 

[0077] *^BJ^^ft(i, JrbKeU— a - b 5 /Kir 
[ 0 0 7 8 ] «*£;btf ifaW^^iiAtlfiS 

jf^*-;w±A«ijSJi<7)^-v 'J T^t&s^-v y rsgjg 
■ fBfls$£ g Aizmmti z t mmz'h o , % 

[0079] *¥tw<wt$®izftxmizm\ l ^m£iz~3 

^xmrn^m^x t x < , ixa. 
mta. mm6 3-264 69 2*MtMtmaztcz 

MUX. *1~?VYy. x*U;WR 

< fc 1 1 SAW^ixS „ ZcoXo ZMftmuM 
<0^4{i, *^^t^J<01 0W%IXFbt hZ 

hztizxo. w&tzm.mtozi,7 bt&zb #x- 

[0080] *%w<7)ik&®iz%mizm&mi?, * 
-mxmmmxvmi&xmmtzit. mr/tvum 
e Lm?izm^t>iix^$>&mfimt£Vt, mm. n 
mme 3-29569 5#&«, W2- 1 9 1 6 9 



4#&«, «fHPF3 - 7 9 2#^«^fcia«§^TV^ 

SAWSlSWi, 3fSB£«75>. tH5V>!^ 
ft, ^A'y-;n®*ft, MJ7V-/H>f!Sft. -f$r 

ft. **-9-vrv'-/pm#ft, e';y>gs$ft s t°y$ 

Wibm*m^hzbtfx**h* 
[0081] *-)i<&xmmmz*-M£Amb*-/i- 
mmb fc4HtraMt-«*&i4, *-/paA^sffl 

6, iOt#, E§H ( ITOf) fflfoxWtfy 
itX'fyi'VJM'hZ v Wt^ftcOl^WCWJli- S Z b 

&m u\ &tzWs®mmzimmvkcr)mmik£m 
mi&zbtf&ii,^. zcoxozmmmiz^^xa. 
*-)\,mMMMt:2WJ±mfi b %i>mmx-#>& . 

-ivy >J-bt&Zbtf?%ZKfr, K-iV&xmizj 

&)mco{&Tm<"zbtfX'Z?>. 

[0082] n?&xmmit m?&xmb m^wm 

b lizMra&m-t&s^ m?&xmmmmcoit^ 

co%frfrt>i}tl\W£rtt&mRlxm^&ZbtfX°% 

^comwmzmm-th zbtmt lw zcox a 
imz^ximi-&xmmmz 2 mtimvz t# tisj 

[ 0 0 8 3 ] fcfe, *« H ^i, ^3KiiS:«^aAW3M 

^tti***^ aAMjitt^-^ttf'S) S t # , 
AttjMtt-fb^tj?- § h izmu-fl z b fiWi I < , 
BH^-f^ft*%-;^A»Jitt^ftfJ)-g. t #«. fBs 

o*^aAfi5itt-f^fe^ § t> izmm-ti z b t>mt 1 

texmrnftwit^mz^mcoik-smzm * . 

<ofl:^»*Mi.>*. iiB^i^^fcttsm^aA^jM 

&tfm**v7 : ®m&b*v v rmmzm-titK 
-maiMMit?. m?&xmmmt-&m ■. 
xmm^k&mtf5 ■. 95-95 : sx-h&zbtmt 



(£5))00-344691 (P2 0 0 0-(T9 1 



L<, mzlZIO : 9 0-9 0 : 1 OX'fo&ZtWfti 
U\ ttz, S6tZUt2 0 : 80-20 : 80X'h&Z 

mtismvmmm t -t & z t u \ 
[00843 zto&£iz&&&ttmjmmfl&m 

<oit-&®K7)%frfrt>M$i txm v z t h . t 

fc , ®-&lZ i.*>X tt#WB0ft£firt>&HSl l/Cffl we 
t J: V >. m.&mz& t , *^ aAMiMtt{L^ 

[ 0 0 8 5 ] § £>K, ffi^m^iAWJjItt^^fcit/' 

i$.£J§ £*SBBJItftf fc^Uj £ K - 7* L T ffl v v£ J; n . 
[0086] i^±a^rii^JH*EL3)S^t:afflfSi 

[0087] *^0j<7){^ft(js^aAiiMiitfflv^ 

tt*Mt0D$r*»a» ^ Sijfl L T ffl ^ 6 £ i: l> . 4 , 

**W±S*4fc», Li, Na, K, Csf^ftli 

[0088] *^BH<7){[:^tt{i*-;^±A#iiM)f tcfflv» 
[0089] *-;W±A«?iS/ltffl^ 

*i* BSfctKMfco 1 aULhsi* t> msmm-tiiiii v > . £ 

[ 0 0 9 0 ] &i>\ JJBictHvc, fl&£«3fcttft«*± 
[009 1 ] IBt*WJI§ . *-/^AHiI«cOJ¥$fc 

ivm^i^mmmnrnziimzmfezivf. mmm 

lz£r>Xi>m%:&t)K M®. 5-1 0 0 Onmgjg, 



8-2 0 Owt-t&Z tamt LV\ 

[0092] *-;W±A*iM*c7)Jf StJiuf^aAft 

JSOifSiRgSi L<«1/1 0-1 Oi^mb-fix 
tftKtt*-^), &*^?±AJgi:fijii*Jl 
*4Ht&*£tt. aAif{ilniiy±, HM®(i2 0nmJil 

%<n±mt. aAJB-ci o onmg^ »ayBTi 
[0093] Bffitii. ikmm.<7)>h%^m^ mi 

Li, Na, Mg, A 1 , Ag, I nhhWZZtl 

tz. W«MM^M'1^L<, mz, 7* 

-1 OOOrmm&btlZbtffti U\ 
[ 0 0 9 4 ] E LH&2m$ftZ-£&t:MZ^ ^< 

b i> -ncommmw^ * t^mmx% & smm d , 
±iBL/s i o ^mcomMzmimmicox. m i 
< ttffl&tnma&tf 8 o %a± b%&£o tzvamvm 
mxvmzmzit&zbvm u\ 

0Hi.(f, I TO, SnOj , Ni, Au, Pt, P d , 

v-^y b % v-rttztfy vv-ji-ftbzmmizfQw 

IZbtflft&l^. &tz, ^®cOJf§iil 0-5 0 Onm 

mmbi-hzbiw*L\.\ ttz. m?comm&£ft±. 

^tOtLTl 0-3 0Q/TmK&^Ll OQ/Dtl 
T (M»5- 10Q/D) cOITOAW^tlS. 

[0095] mmmizm£Mmi%M)K wtmxn 
~m*m%mMm^xwt&k^vvxi-)VLx 

[ 0 0 9 6 ] fr*j s 

tt, Hl^§ix4«J»i^^ffitcLTicfcV\ 
[0097] «fc, *?|BJ^^r«E L*?tf>|!UEEfrffi£ 

[0098] *-;l4±A«KM«, %3t®fc <t V'«^A 

««aJi«o»jftt:tt. %)W%mmiWtfzx'$ hzb^h% 
^.mmm^m^6zb^mtu\ ttgrnmrnzm^ 

T (ffl^O . Olwa JJLh) 0%«^ff^#^^4 0 

[0099] HSa»<0*Wi«rtRBJgS*i^v^, 1 
0-5 TorrJaTWKSJKfc L, ^*5IS(i0 . 1 - 1 nn. 
/sec S«tt«;fc36«#*U\ 47b. SS+T'iiM 



(£6) )00-344691 (P2 0 0 0-IRftt 



[oioo] ztit>&m<a&i&izM3m*mtmi&% 

max'*-?- iwimm-tz zt&m u\ 
[oioi] *%wcde L*^(i s iist mmmm<7) 

mtizti>T^i. mmmz. mms. 2-2 ov g 

[0 102] 

<£j£ffll> 

ft^ftl (10,10' -t'X (2-h'7x^K;M -9,9' - 

t'ryxy/p) 

2-7'Dth'7x-;l'7. 8g, y*xf/l.x-f^5 0i 

it WPxy5 0nl£iI-&U iittel. 6M7"f-;i/'j^ 

<7A^dftfy^20. 4mlS-^-5< VMTLfttfto 
1 n#r4^^T"jfff L, 2-UW7x -tV £ PIS L 
fc, K/Pxyi 5 0»li:t''7>xn>-4g<0;ig-£ 

6fclii*ISHJi#Lfc». £<D»»te? s »U JtftfcWl' 
xy s ^/-^-CffiifU:. f&fcfufcftfcrh^tF 

4. 3g oafeilfti: LTi;*-;Mfc£f§£. 
[0 103] ;^y'^-;^*4g fc-f I-5t Fo75> 
4 0 0ml£7 5X3^AiliMrt-f2 5g t£ig2 5 ml 

om^t4 >^<xT2mmm^itzmwi. 2 0 omi 

m&mm,. 3. 7g owm&mmntz. z<o 
ms&mm. o&mmmi2. 8g coneys 

WZ%tz« ZVBmt (10,10' -t'X (2-h*7x-W 
)V) -9,9' -t'Y>X0)\,) coffijftfcTEfcijy*. 

[0 104] 

[^6] 




[0105] i<?5*afeffl«t<0«JbMlf j3«fctJfNMR^ 

iOK* 8te Utfc.I<5 s 14 4 JTC* o ft . 
[0 106] <^J^J2> 



(10,10' -b'X (2,6-y'7x-;l/7xX/H - 

9,9' -t'ryxvju) 

^■fi!4Ml^2-7 r n*t'7xx;K7)^0C l-7*o 
t-2,6-y'7x-;Ky-l:>9. 3g £JBWt-£jj£ 

^tfv\ 4. og mmt-smwz. z<r>. mm 

(10,10' -t'X (2,6-y7x-^7x-;H -9,9' -f 

[0107] 
[{fc7] 




[0 108] ;^^ft^«*^*ftJj:VNMRX^ 
h/k #«JRX^ N^aiJgSrffo^fc;^, 

•C, tfyZtf&iami^ 16 6iKT*-3fc. 1 H- NM 
RX^h;Hr02K N I3 C-NMR7^ 

[0 109] <1»J3> 

tt"£ft3(10, 10' -t'X- (2- P -^-7xX 

/M/W -9. 9' -fr>-xy;u) co-^£g 

t-P-^-7x-^9. 3g £JBtvr£l££ffl'\ 

4. og tf>s«fc£fo£f&fc. :«i«t(io, l 

0' -fx- (2-p-^-7xZ;MW -9,9' 
[0 110] 

[fts] 




[0111] ZCDit&yscrm&ftmiS XVNMRX^? 

wk mtmnsLxi? hjwmzzftitzbzz. mi 

SrM/gL/ii;;^, 1 5 4&X'hitz. 1 H — NMRX 

WP£@5(CjKt 0 
[0 112] <1»J4> 

^»4(10, 10' -fX- (2, 5-7x-^7 

x-^)-9, 9' -t"7>-xy;k 

£j&#J Iff) 2- /ot f 7 x x/hflffcb 0 C . 1 - 7"u 
t-2,5-y'7i-;Ky^9. 3g £ffll,vc£j£ 
SrtfV\ 4. Og ^glWL£f%£#£. .I^BWft ( 1 



(£7))00-344691 ( P 2 0 0 0 -.WA 



0, 10' -h'X- (2, 5-7x^7iZ;H- 
9, 9' -\zT>XV>V) COffimRZTmZvct. 
[0 113] 
Ut9) 




[0 114] ZCDlt-SVilCDWM.ftVT&XVNMRX^? 

iWfcLtztZb, 14 5«?*-jfc. 'H-NMRX 
^b^H6C, 13 C-NMRW N;^07K, 

[0 115] <&S$.M5> 

te&fo5 (10,10' -b'X(-2-(-5-7i-;lfx-;k2- 

£jim l«2-7'ntb"7i -;K?5ftb 0 2- (-5- 7 
xX/l^xx/P-2—f/l/-) 7'n ; £\>'€y3. 5g 
^T^JS*ffV\ 0. 9g vnmti&tZWz, &t>ti 
tzmmt (10,10' -t*X(-2-(-5-7i^/lfxz/l/-2- 
A)V) 7xX>W-9,9' -h"Tyx»J;k) <7)«itS:Tie(; 

[0 116] 
[€103 




[0 117] i<Ojtafeffl«sW«*^«ffcJ:VNMR>C 

•&&im^ltztZ6. 14 6«Tft-jfc. 1 H — NM 
[0 118] <£j£ffi|6> 

ftlsfft • (9,9' ,10,10' -rb5*X (-2-h'7xX 
/M/k -2,2' -tfrxxy/k <o£j£ 
2-7'n ; £t'7i-/H 1 . 4g. ; JXf-)lx.-r->l-5 
Onlb b JVzcy 5 Oml ZtllZ 1 . 6M7*f-^ 

y^>7AO^-9-y?f«3 0 £»9>-3< oSTFUSr*^ 1 
iSHSffiii-CJWf L , 2 - y f-* t"7 x -/l^illlS L £ . 

f-/HV 1 5 Oral t 2-?onr>-b7 d ry> / 
5. 5g<7)?l^t;c7)';^t'7x^S:^-3< OS 

tu sarc— saaraHLfc. kwc, ztnzm%*i 

0 Oml SriDi§ £> fc 1 mEmWLtz&. Z0>ffiA£F* 

u msz*?s-juximitz, %htitz^mm^ 



uzm. *yj>nmi, 9. 8g nsmmbixv* 
-ivfcmtz. 

[0 1 1 9] Zcr>is*-)Hk9 . 6% b=f byt H07 

5nl^a^»*»9>o< 9STU:. S^t, ,Ift£70 
«<JD^>f ;^N*XT2IBfS»t^^L, 2 0 OilOD 

b^xys-jpi.. »k#zms£**y- b y 7at-^ 

ifcfcttOSIU M6fe02-?nn-9, 10-y'7i 

-;i^ryh5-fey7. i« £f#£. 

[0 120]&fc, 2-?on-9,10-y7x-/l/ 
T>-h7-fe>4. 5g, Ni(cod)21 . 8g, DMFlOOm 
1„ 1 , 5-^^n^^^i/X>-3mU 2,2' -fty 
S^lg^^U 6 0«-C2 0«pHKJ6Lfeft, 

T-fe h y-cifef* Lfc». HteAfc 7 A»S*tf 
V\ 3g coafSEtt£*§>t. -n^#s«»L, 2. 8 
gtf* fifySttfc ftfc o *§ h titz i 6<Jft ^ffijt £TfE£ 

[0121] 

[flsi i] 




[0122] ico*tefefls*<ofr**«ffe i vnmrx 
mynb^iz^zbimmuz. ttz. $yxm$ 

iS&ZWfcLtzbZh. 16 6 -a £ . 
[0 1 23] #5*±^*L-ttKIU:i:£$ 

[0 124] <^®M7> 

itSmi (10,10' -t"X [2-(-5-7x^fx-/k2- 
4)V) 7x-;H -9,9' -t'ryxyfo) <ry&$i 

&muz®mz, 2- (5-7x-;^x^-2-^ 

IV) 7nt\^> 3 . 5g fc, h;l^x>-5 Omlfc^'x 
f-^x-T^SOmlSrJpjt^, 1. 6MCDn-7?7l- 

m$iVmf U 2 - ( 5 - 7 x -Wl-^ - 2 - A 

10, 10' -t"r>-xn>-2g fc h;lxyi oo«l£ 
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- ( 5 - 7 x -IV^~)V~ 2-4 )V) Vtt<y-*£y 
*4 0i1£;Od;L ^tfcTOI&rSiJLfc. icOttJBtt 

[0125] ff £*lfcxtf-/Mfr2. 

9g tf F5t 0 OmUC, &tff 2 5g 

fc<Sfi4 0nl£8£W:8B«£«9>-5< OSSTUr. 
RJCS«^6 0r^^;WN*XT2l^|SI«Hf Lfc. 

. * y^nm 2 0 ( : y y # 
BifcU *Bfc«0ISftl. 2g H#fc, §4>C, zcom 

afes* i. 2g zmmmio. 9g 

f#£>ftfcg&» (10,10' -t'\X [2-(-5-7i^ 
+x.~fo-2-4Ar) 7x-;H -9,9' -t'TXXU/l-) 05 

[0 126] 
Hkl23 




[0127] ^ftfifeflft^Mi^f/ffcJ^'NMRX 
gem fc ^* L&v ^ t £it|g Ui . 

[0128] <^JiSM 1 >/f £ 100 nmCD I TOjSHJM 
»<-P<J* 1 0-« Pa&TOjSffiRBfc Lfc. 

[o 1 2 9] a«c. *-;w±A«i: ix. w±mm 

-?tz£&* N, N' -y'7iZil,-N, N' -h'XfN- 
(4-^f;l7i-;W - N-7x-;k (4-7S/7x 
]~ 1 , 1 ' -t'7x-;l~4, 4' -y'7$y 
0 . 1 nm/secf'8 0 nmCOif $ CMLt . 

[0 13 0] &<,v?\ JSffiKJBteftofcaa. *-;H& 

i&ffcLT, N, N ' -y^^/l-N, N' -b'X 

(1-7-7^/H-i, r -y'7x-;H4, 4' -5; 
7S> 0 . 1 nm/sect" 1 5 nmcOJPSt^ L 
fc„ 

[0131] Sfcfc, 8EEtt»*ftr>fc4*, fgftflfc 
LT, €^HlltlS3taLK0. Inm/secf4 0nm<OJI$ 

5 h T/P 5 ->7 A £3MB££ 0 . 1 nm/secT 1 5 nm<0H 



[0132]^ o*:* 

ffit LT L i 2 0 £MMi&Ig. 0 . 0 1 nm/secT 1 nm^Jf 
^*L«i l£il«ffii LT, A 1 £&|Ht£2ni 
/sect' 2 0 OnmOJ? £fc^j£Lfc 

[0133] zmmE Lm=fizw£*maixwte 

3SLfci<I<?>, 6. 0V s 1 OiA/cm 2 T"2 0 0cd/n 2 
<7)^3id (^3fcffiAMftAmax = 4 2 Onnu fejgffif (x, 

y) = (0. 10,0. 08) fimUZtitz. 
[0 134] 4fc, ZCOf&TiZ, 5 0mA/cm 2 cO—ftM 
SSSrSEU j£i^?BES-ttfc DlJOTS 8 4 0 cd/m 

2 HJXB»«J±(±7. 4 V fcfry, 1 4 0 $l3!&b:ftK 
li¥8Lfc. ^i*iM&mE±#(i2. 2VCfco 
fc. 

[0135] <mam2>mm 1 taj^t . sawi 

LTiia-^fijc^-ft^ 1 1 Tffift 6 . 

10 0: 3Wfi«Jt*r^iPf 4fl!lliR8l(cLT*» 
EL*^£*3fc, 
[0 136] 
Utl 3] 




[0137] iiOWDlE L*?te«jE£EPjDL-C*at£ 
SELfctC-5. 5. 9V , 1 0mA/cm 2 T"1 200cd/m 
2 0)^* (fMAifcgAiiiax =4 6 Oni, fegSgf 

(x.y)-(O. 17,0. 3 2 ) 3&qHg§ilfc. 

[0 138] 4fc, ^<7)*^(C, 5 0mA/cm 2 

L , aBBKBKS -a-fc WSOSL 6 5 0 Ocd 

/m 2 t08BIWtEli7. 4V t^T9, 4 0 0KrP B »IS 
«(i*«Ufc, icOi#IEt!jmff±#(i2. 2VT»-> 
fc, 

[0139] <*iiW3 >ntttoi 1 ttj^T , mmt 
100: 3nnmmTmm?mimmzLxii& 

[0 140] 
[^14] 




[0141] i^)^»E L3R?C«E* EPJDLT1BS5* 
S[Lfct>T^. 6. 0V „ 1 OmA/cm 2 T'4 0 0cd/m 2 
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<7>mt (IBlflfAifcgAmax = 4 2 0nm, &j£gg( (x, 

y) = (o. 10,0. io) mmnttfz. 

[0142] ttl* Zn&flZ* 5 OmA/cm 2 0-5g« 
Bl£SSU itB98&£Zikt:bZ*>^ WRW9L2 1 0 Ocd 
/m 2 ^miElfrtff \i 7. 6 V fc 9 , 250 vm@tlz» 

fc. 

[0 14 3] <ifc«Wl>Hit«3fc:i3^r, IfcfcJBi: 
tT-fb-^ftlcDft^DWO.lO' -h"X (2,6' -S^fvl/ 
-9,9' -b*r^xi;;l.£fflv^flfi(i|Hl«KL 

[0144] £<D*»E L*^fc«ESffljDLT«a* 
SL/ci:^^, 6. 5V s 1 OmA/ci 2 T'l 4 Ocd/ra 2 
«0$S3K (SbtflfcAcftftABax = 4 6 0nm, fift&ffi (x, 

y) = ( 0 . 10,0. 10) tftrnztuz. 

[0145] ZCOM^Z. 5 OmA/cm 2 O-Jgfl; 

iSR&SfcSHhfc MS*?«6 5 0cd/m 

2 MPM«JBi8. ov fc^o« 20^ia»t»Stt 

;^t^»mE±#(i3. ov tftofe, 

[0146] <Jtl?M 2 >HifcP54 fcfc V . ffeftilfc 
LT-ft^ 1 COf^t) 0 (CIO, 10' -b'X (2,6' -^X^O- 
7*-^) -9,9' -h*r^'j/i/*fflv^flfi{i|p|*t:L 

[0147] zcoumE LmTiznEtmaLxmviz 

6. 7V „ 1 OmA/cm 2 T869cd/m 2 
<0?feft (?&7ftI*ifc£Amax = 4 6 0nnu feKJSfl (x, 

y) = (o. 17,0. 32) fimmztifz. 

[0 148] it:. ZCOmi-lZ. 5 OmA/cm 2 CO-^M 
SteSEU aSM^tf^i: £^ W»^4 9 0 Ocd 
/m 2 Wg»mj±(i7. 9 V t^D. 50BtP a 1^t«JS 
{i¥«U:. icDi:#iEijmJ±±^±3. 2V t*o 
fc. 

[0149] 



[0150] ifc, *«^fl«E L*?fflfc£ft*ffl 

flrffcWWM $ ill. ^T"3lM^3fc^ftHtt^iS v b & 
S. W3fc#lffc:JBli*fc»£ 1 Tjcd/m 2 ti_hco«S¥S^ 

[HI ] *»BBOELgR^OffiJS0l*^OIiii@T* 

&. 

[12] * JMH<O£j£0f 2 <n\^W H-NMRWX 
^?h/I^ LOUT'S) 4. 

[13] *SffiB^lS« 2 COik-S^W 3 c - N M ROX 
[14 ] *^^j^0(2^t:^!Bj<O|^MgX^^ 
[15] *^<0^«W 3 cr>iki$W H-NMRm 
[16 ] *%mcD^fcM4COfc-&%m l H-NMR<7)X 
[17] *%ffl<7yk)8MA 0>fk$m<?>™ C-NMRcOX 
[18] *^c7)^W4«0^^co*WX'<^ 
[19] *SMH0)£j£0! 5 <Dit^cr> 1 H-NMRiOX 

1 tlELtf 

2 £ft 

3 Hffi 

4 *-/PaEA*B£l 

5 mm 

6 s^&aki&i 

7 liffi 



[in 
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[02 3 




[03] 



1350 1325 



Mill 

175 



150 




ULu 



130 128 126 
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100 



75 



50 



25 
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